PHYSIOLOGY: E. U. STILL was associated with a super-normal respiratory rhythm. Carbon dioxide, low oxygen, sodium cyanide, sodium sulphide and sodium bicarbonate which under usual conditions exert an accelerating effect on respiratory rhythm had retarding effects during pneumothorax open and closed. Sodium carbonate which normally retards the rate exerted an accelerating effect during pneumo-thorax.
There are numerous problems of general interest concerning the mechanism of the secretion of pancreatic juice. This gland may be stimulated to activity by hormonal means without causing an important change in the rate of blood flow-through the organ. The pancreatic juice is not only rich in organic solids and certain minerals but expecially so in bicarbonate. The bicarbonate content of the juice may be as much as seven times that found in the arterial blood. Before undertaking a study of the sources of constituents of the secretion and the mechanisms and conditions of their eliminations into the ducts, we have endeavored to determine under the most physiological conditions possible the respiration of the resting and active gland.
Our experiments have been on dogs under barbital anesthesia. The duodenum and pancreas were exposed. All branches of the pancreaticoduodenal vein were ligated except those draining the pancreas itself. This vein drains approximately one-half of the pancreas. Since there is little or no anastimosis between the drainage of the head and tail portions of the pancreas in the dog, we have measured the blood flow through the pancreatico-duodenal vein and assumed it to represent 50% of the total blood flow of the gland. We have assumed that 50% of the juice collected from the duct of Santorini was secreted by the half of the gland being studied. Further, we have assumed that the juice secreted by different parts of the gland was of the same composition with respect to the bicarbonate content.
An accurate electro-mechanical stromuhr which we have developed was inserted into the pancreatico-duodenal vein. Thus the vasomotor nerves were left intact. The operation required that circulation be stopped for not over three minutes. Heparin was administered by a constant injection apparatus into the femoral vein to prevent coagulation of the blood in the stromuhr. The temperature of the animal was maintained, when necessary, by means of an electric animal warmer. The pancreatic juice was collected under oil. There were automatically recorded the following: blood pressure, rate of blood flow, rate of pancreatic secretion. After a period of from thirty to sixty minutes (to permit the pancreas to recover from the short period of asphyxia) the experiment was begun. Samples of blood for analyses were drawn from the femoral artery and from the tube Figure 1 shows the changes in metabolism of the pancreas following the injection of secretin. The oxygen consumption rises rapidly during secretion and then slowly declines after the pancreas has ceased to secrete.
The oxygen debt in some cases was as much as 50% of the extra oxygen used. The carbon dioxide content of the venous blood from the pancreas falls rapidly at the onset of secretion. This may be so marked that the venous blood contains but little more CO2 than the arterial blood. In figure 1 the secretion of CO2 in the juice was so rapid that the venous blood did not regain its resting CO2 content during the period of secretion. If, however, one corrects the CO2 metabolism curve for the CO2 in the juice one finds that the CO2 produced may be increased by as much as 300%.
The extra oxygen consumption and extra carbon dioxide production from a short period of maximal activity as calculated from our data are about equal, indicating that the R. Q. during activity was 1.00. 
